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Single particle aerosol mass spectrometer Table S1 . Summary of covariates used in building the LUR models. We also include covariates that are products of the two listed covariables in the Traffic category listed in the table. Data are from the database of Allegheny County Health Department, Pennsylvania Department of Transportation, National Emission Inventory, Pennsylvania Spatial Data Access and census.gov. Table S2 . Summary of the full LUR models. Table S3 . Summary of source-specific LUR models for traffic and cooking particle number concentration and mixing state in Pittsburgh PA built using only the sub-divided grid cells (200 m by 200 m). Figure S1 . Average mass spectra for three types of particles categorized using k-means clustering: background particles including inorganic-rich and oxygenated organic particles, traffic particles and cooking particles. Different colors refer to different chemical species. Figure S2 . Spectral comparison between mass spectra of source-resolved single particle clusters (traffic and cooking clusters) and spectra of bulk particle measurements of known sources from the AMS database. Each data point corresponds to fractional signals in the spectra. The red lines are the fitted lines. Figure S3 . Average size-dependent corrections of single particle measurement using data from a scanning mobility particle sizer co-located with the singe particle mass spectrometer at the central reference site. Error bars are the standard deviation from multiple days of co-located measurements. Figure S6 . (a) An example of the difference (calculated using root mean square errors (RMSE)) between the normalized size distribution of all particles collected in the supersite and the normalized size distribution derived from particles randomly selected from the particle pool collected in supersite (more than 300,000 particles). RMSE are calculated for all size bins at different numbers of particle selected. (b) RMSE as a function of number of particles selected. When the number of particles selected are greater than 200, the RMSE curve decreases slowly. We determined that collecting 250 particles is sufficient to reproduce the size distribution of the original total particles. 
